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The present Invention relates to a ptiarmaoeutlcal composition oomprisino a pH sensitive medicament, 
which has enhanced storage stabOit/. 

Certain HMG-CoA reductase compounds, Le. cholestaral tHosynthesis inhlbitore. are useful in tlie treat- 
ment of hyperlipoproteinemia and atherosderosb, which are compounds of the formula 

OH OH 
I f 

R • X . CH - CHa - CH - CH, - COOM t 



wherein 

R is an organic radical, 

X Is -CHsCH-, preferal)ly (E)-CH=CH-. and 

M Is a physiologically acceptable cation, sudi as an alkali metal cation or ammonium, preferably sodium 
or potassium, and especially sodium, 

are extremely suscepUble to degradation at pH below about 8, An example of such a compound comprises the 
compound having the USAN designation Huvastatin sodium (hereinafter -fluvastatln"). of the chemical desig- 
nation: 

R^S•^E>-(±>-7^aK4-fluorophenyl)-H1•^ethy|.ethylHH-lndd^^^^ add, sodium 

salt, [see European Patent Application EP-A-114027], 

For example, we have found the degradation kinetics of fluvastatin In aqueous solution at various oH are 
as Illustrated below: 



% fluvastatin remaining at37'C 



pH 


after 1 hour 


after 24 hra 


7,8 
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97.1 


4.0 
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The above-Indicated InstabiHty of fluvastatin and related HMG-CoA reductase compounds we believe Is 
due to the extreme lability of the p. 8-hydroxy groups on the heptenolc add chain and the presence of the 
double bond, such that at neutral to acldte pH. the compounds readily undergo elimination or Isomerizatbn or 
oxidation reacttons to form conjugated unsaturated aromatic compounds, as well as the three Isomer, the cor- 
rospondlng lactones, and other degradation products. 

In order to achieve marketable dosage forms comprising such a compound, it is essenUal to adeauatelv 
protect ft against pH-relateddestabilization. 

Addittonally. the heat and light sensitivity as well as hygroscoplcity of the subject compounds Impose par- 
ticular requirements in the manufacture and storage of pharmaceutical dosage forms. 

We have surprisingly been able to prepare such compositions having extended periods of storage stabDity 
whereby at least about 95% of the Initial amount of the drug Is acthre after 2 years at ♦25'C and +30X 
and for tonger pertods. 

Composlttons of the Invention on oral administration can provide rapid and essentially complete Intestinal 
absorptton of drug substance. 

It Is a further advantage that the stabilized composlttons of the Inventton can be readHy prepared by aqu- 
eous or other solvent-based techniques, e^ wet granulat{on. 

In one aspectthe present inventton provides a pharmaceutical composition comprising an HI^G-CoAcom- 
pound of the formula 
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OH OH 

» I 

R-X-CH-CH, -CH-CH, . COOM I 

wherein 

R is an organic radical, 
Xis-CH^CH-.and 

M is a physiologicany acceptable cation, and an alkaline medium capable of imparting a pH of at least 
e to an aqueous solution or dispersion of the composition. 
J^a, "HP^f '"""^ ctmftttea the drug substance and an -alioline medium.' said alkaline medium being ca- 
M "-nvosltlon by Imparting a pH of at least e loan aqueous solution or dlspanlonJIlhe 
eanposrtion. Pieferably the compounds of liormula I and the alkaline medium are in intimate contacting asso- 
oatton in the composWon to achtow optimal stabOity of the medteament . 

The resulting composition has been found to provMe an extended storage life of the compounds of formula 
I. oven In the presence of moisture or when such composlthms MdUonally comprise otherwise polenUaliy n»- 

at le^ 95%. andls typically between M% and W%. after lemonths^^ 

Thetorm anallnemediurnror-base* employed herein shaB refer to one or more pharmaceutiw^^^ 
able substances capable of imparting a pH of at least 8. and preferably at least 9. and up to about pH 10 to 
an aqueous solution or disperGkm of the oompositfon of the Invontton. More particulaily. the alkaline medium 
a^tesalmfc«».pH-ofatleast8arcmndthepartidesofthecomposl«onwh«^ 

when water is added m small amounts to the composttlon. The alkaline medium should otherwise be Inert to 
the compounds of fbrmula I. The pH may be determined by taMng a unR dosage of the composition containing 
<rffl«««s«alln orthe e<iuhMlenl amount of anothercompound falling under formula I and dlsperebio 
ordbsdvlnglheoomposWonlnlOtolOOmlofwater. «»|wiwnB 

The pharmaceutlcally acceptable alkaline 8ub8tanoe(8) which comprise the alkaline medium may range 
unorn water-soluble to sparingly soluble to essentially water-insoluble. 

Examples of water-soluble alkaline substances capable of Imparting the requisite basicity include certain 
pharnwceutlcaUy acceptable Inorganic carbonate salts such as sodium or potassium carbonate, sodium bicar- 
bonate, or pcrtassiuin hy«togen carbonate: phosphate salts selected from, e^ anhydrous sodium, potasshim 

tasslum, or lithium hydroxide: and mbdures of the foregoing. . 
%i tl^il 1 l^T^ oomp^ltton according to the inventkm may comprise: 0.5 to 60 wt% (weight 
%). typlcany 0.5 to 40 wt%. drug substance (aa, fluvastatln): and 0.1 to 35 wt%. preferably 1-15 wL% of 
sohjbte carbonate compound, fbrexampte. selected (torn aodhim bicaitonate. sodium carbonate and mixtures 

.h« IT"''"^""* "'•"•"^'y substances also potentially useful to comprise 

the stabilUng alkaline medium In the composittona comprise compounds commonly employed in antaoidfor. 
mulatmns magnesium oxide. hydroxMe orcarbomHa; magnesium hydrogen carbonate: aluminum or cal- 

ilSlJSLres"Ihe^"'~""*^ acoeptaWa salts of phosphoric ackl such as Iribasfe calcium phosphate: 
0^»h9above-montionedalkallnesubstancos.tho'pharmaceutlcanyacceptablecartionato8alts"bywhteh 
!^to^l£nTmtlm^ 

a wa^JS!;!ISl!l?* *^-?'! T'^'^'y ^'""fl^ Stability comprlae. as an alkaline medium, both 

a water-soluble alkaline exdplent and a water-insoluble or sparingly soluble alkaline exdplent 
i„« „ itT"''* 'n'Pfovementa in stabOlty and other advantages have been achieved by employ- 
bg an alkaline medium comprising a water-soluble carbonate salt and a water-insoluble carbonate salt, espe- 
cially, the combination of aodium bicarbonate (or caitonate) with calcium carbonate 

f hTri Tl'^'^^"*^ "^'"^^ """P^sitfen <l«'ring storage. The calcium carbonate exerts 

L.?L biT^^f.!'"™'^^ "Pon ingestion. 

^ t bL^ ™1 ^? . T^"'^ •^"''"'"y ""'^ su7th Jconvention^ 

water-based preparative techniques, fej. trituratton with water or wet granulation, can be utilized to prepare 
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stabilized ocmiposltions of the invention. 

The caldum cartwnate can be a precipitated or ground material, but is preferably precipitated. 

The alkaline medium will be present in the compositlona In an amount sufficient to impart a pH of e.g. at 
least 8, and preferably at least 9, and as high as pH 10, to an aqueous solution or dispersion of the composition. 
In general, the oomppsttions of the Invention comprise fhun about 0.1 to 60 wL% (typically, 0.5 to 40 wt%) 
drug substance; and from about 0.1 to 60 wt%. preferably 20 to 35 wt%. alltallne medium. 

The amount of a particular etabOizing excipientto be employed will depend to some extent on the intended 
manufacturing process. In compositions to be tableted. for example, calcium carbonate should not exceed an 
amount which can be conveniently subjected to compression, and will generally be used In combination wfth 
a more readfly compressiUe alkaline substance, bji^ sodium bicarbonate. On the other hand, capsule dosage 
forms may comprise higher levels of poorly compressible exclplants. provided that the overall composition re- 
mains sufficiently free-flowing and processIUe. 



e.g. 1:40 to 2:1. ' — — *«om 

An exemplary tabtot of the Invention may comprise about 2:1 to 1:2 by weight catclum carbonate to 80^^^ 
bicarbonate. A capsule composition may comprise these exdplenta in a ratio of, for example, 25:1 to 351 by 
weight 

In addition to the drug substance and alkaline medium, a filler is also generafly employed In the oompo- 
sitkms to impart processabai^. Potentially suitable filler materials are welt^own to the art (see. e.Q.. Remlng- 
totfsPharmaceutical Sciences. 18thEd.(1990).MackPubli8hlngCo..Easton,PA pp. 163S-1636). and Include 
lactose and other cartiohydrales, pregelatinized starch, e^, starch 1500R (Cdoroon Corp.), corn starch, di- 
calcium phosphate, cellulose, microcrystalline cellulose, sugars, sodium chloride, and mixtures thereof, of 
which lactose, microcrystalline cellulose, pregelatinized starch, and mixtures thereof, are preferred. 

Owing to Its superior disintegration and compression properties, microcrystalline cellulose (AvIcelR FMC 
Corp.), and mixtures comprising microcrystalline cellulose and one or more addRkmal f Olere. e^, pregelatin- 
ized starch, are partteularly uaeftil. 

The total filler is present in the composlttons In an amount of about 1 to 65 wt%, based on the total com- 
positbn. 

Other ingredients which may be incorporated into the compositions to facilitate processing and/or provide 
enhanced properties of the product dosage form. Include well-known tebleting bindere (e^ gelatin, sugars, 
natural and synthetic gums, such ascarboxymethytcellutose.methytoe»ulose. polyvlnylpyrioildone. hydroxy^ 
propylmethyl. cellulose), mtefocrystalline cellulose, ared mbctures of the foregoing); dislntegrants (e^, cross- 
linked cartioxymethyl^ cellulose, croscarmelose, crospovidone. sodium starch glycdate), lubricants (o^ mag- 
neslum stearate. hydrogenated vegetable oil, carnauba wax and the like); flow agents (e^jj.. snicon dioxide) 
anthadherents or glidants (e^, talc) as well as sweeteners, coloring mediums Iron oxkfe, aluminum 
lakes), flavoring mediums, anttoxidanU, etc. Selection of a particular ingredient or ingredients and the amounts 
used will be readily determinable by one skOled In the art by reference to standani procedures and practices 
for preparing tableted or encapsulated or other dosage forms. In general, an effective amount of a tableting 
binder win comprise about 1 to 10 wt%, and preferably 1 to 5 wL%; antnadherents or glidants. about 1 to 10 
wt%; dislntegrants, about 1 to 5 wt%, and lubricants, about 0.1 to 2 wt%. based on the total composition. 

Such compositions may be formulated by known means to provkJe standard unitary oral dosages of com- 
pound. M:, 5 mg. 10 mg, 20 mg, 40 mg. etc., in the form of capsules, tablets, pellets, eta 

Entericf llm coating materials may optfonaHy be applied to oral tablets, pellets or capsules to protect against 
premature degradation of the drug substance by gastric acW prior to reaching the intestinal absorption site. 
Examples of such materials are well-known and include hydroxypropylmethylcellulose phthalate, cellulose 
acetate phthalate. polyvinyl acetate phthalate. methytcellulose phthalate. copdymerized methacrylk: 
acid/methacryllc acid methyl estere (SLfl.. Eudraglt«, Rohm Pharma), The enteric coating Is preferably applied 
to result in about a 5 to 12. preferably 8 to 10, weight percent Increase of the capsule, pellet or tablet core. 

Tableted compositfons of the inventfan are desirably coated to protect against moisture and light discolor- 
ation, and to mask the bitter taste of the drug. Ether t he enteric coating may contain opacif lere and ootoranta 
or a conventional opaque fflm coating may be applied to the tablet core, optionally after it has been coated 
with an enteric substance. 

Examples of suitable film formers In f im coating formulations to be applied to compositions of the invention 
comprise, e^ polyethylene glycol, polyvinylpyrrolidone, polyvinyl alcohol, hydrophOic polymers such as hy- 
droxypropylcellulose. hydroxymethylcellulpse. and hydroxypropylmethylcellulose or the like, of which hydrox- 
ypropylmethylcellutosa (e^. Opadry YeilowT, Coloroon Corp.) is preferred. Hydrophobic film-formere which 
may be applied using an organic solvent vehicle comprise, for example, ethyl cellulose, cellulose acetate oolv- 
vlnyl alcohol-maleic anhydride copolymera. etc. ' 
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a^H'H^Z'T^^ ^ " ^""SW of the penet or core or tablet of 

about 1 to 10 wt%. and preferably about 2 to 6 wt%. 

-,.„«2?" •"•^ " ""thig (brmulauon Inoredlenis include plasticizen.. e^ polyethylene 

gyod (e^polyethj^ene fllycd 6(K)0). trioth^^^ 

latB In conventional amounts, as weU ae the above-mentioned opacif lera stich as titanium dioxide, and colo- 
rants, iron oxide, aluminum lakes, etc. 

The entericor f ilm coatings can be appUed by conventional techniques in a suitable coating pan orfluidized 
b^apparatus using water andfor conventional ocganlc solvents fe^. methyl alcohol, ethyl da,hol. isoprepyi 
SSie^""' * ^^^"^ ^"^^^ (methylene chloride, 

ccm^S^^^ '^'^ *° the hventlon comprises the followino (in weight pereent based on the total 

c-rfinl?^.^* (^Pl<ally 0.5 to40wt%) compound (g^ fluvastatin}, 0.1 to 60vrt.% alkaline medium (m. 
carbonate salts), and 1 to 65 wL% flBerigsa, mlaocrystaUlne ceOulose) ^ 

bonate salts), and 10 to 65 %vL% fWer (gjj,. microcrystalline cellulose). 

total'^sZJ " '^'^"^ 0" the 

hlc«^nt?!i*;n*!?'L**!!^«'r' ^ fluvastatm). 5 to40 wt% calcium cartx.nato. 0.5 to 20 wt% sodium 
bteaibonate, and 10 to 65 %vt% fOler (e^g^ microcrystalline cellulose) 

the t^L'^m tmonjf'^'' ""^""^ "^"^ '^'^ ^" ^"^^ «» 

n « ^ *"0 "-"pound (&SL. fluvastatin). 25 to 40 wt% calcium carbonate 

tesflii pregelatlnteed ataich) In an amount of 15 to 30 wt% 

the (1*^2^)'""*'*** *° on 

bicai'onra:i^ore5rrn:i^ir^^^ 
p«KL':il?^?sz'rrhe°r'^^^ 

brio Stw^!!!!!*!!.'^'^*.? " " ''"'»^"«' "n*! 'he alkaline medium be braught 

Wo Wlnwte contacting associatton. Dry blending these components to achieve a substantially hcmwJSus 

nrJ^V^^^^J^ 'H^.^^" «" or other advent-based preparative process is 

SrX^ """^^^ "'"'^'"'•'9 alkaline substance In intimate a" 

SST^sS; Vl hyg">3copicrty and moisture sensitivity of HMO-OoA reductase Inhibitor oompou J2 sS, 

CiT.£iCs:rta°Xe^^^^^ 

«.«i„*!."!,!!!!I?^'n*'!I!'* " ""'^ ""^ «™ •^t^rated with water, and the 

rtrr^StitaXoH^^^^^^^ 

.h- 1." 3olvent-b8sed process which can assist subsequent drying In a fluWfeed bed 

Li^a^^^ "IIk""""' ♦«*"'3ues. I.e!^b.ended : .^^^ 

SS„!f '-.^ °' thus-formed granule^Tafter drying, are^w 

encapsulated, or otherwise shsped Into a dosage form. uiuwioa. 

It is important in order to achieve extended shelf life of the composftfons that the particles oreoared bv 
toss on drying (L.0.0.) of not greater than 3%. and preferably notgreatorthan 2% ._«a««'9nt 
*=°'^o""°""«V' performed by tray dryino or In a fluldizod bed, preferably the latter Orvino Is tv.». 
ically performed at about 50'C. Inlet temperature, and below 50% RH ^""^"^ ^ •W*' 
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Iho drug substance generally being screened flret and then blended with the screened exclpients. Additionally 

the dried parttdesorgrarailesarepaasedthiDughietoZOnujshsenMnferproper blending wHhthe set asides' 
Compositions to to taUelad are lypiealiy passed through smaller screen, e^. 24 mesh, before being com- 

bined with a lubricant and subjected to oompiosslon; and this screening step generally requires an additional 
.v2,f ^""^ *** " ob\!ane<l by trituration or granulation are dried to an LO 0 

of 6-8%. then passed through 12 to 14 mesh screen, and then ledryed to an LO.D. of 2-3% 

In an alternative preparative procedure to the abovemescribed bituretion or wet granulation techniques 

the drug substance and the alkaline atabQizing medium can be oMyophniied. Le,freeze-dried. from aqueous 

solution, advantageously as a step |n situ of the drug manufacturing process 

As exemplified lnU.S.PatentNo.4.739.073. which Is incoiporatedbyreference herein, fluvaslatin sodium 
as well es the sodium salts or other pharmaceuticaUy acceptable salts of other HMG-CoA reductase inhibitor 

wounds of the iiweirtion. Is typically prepared by hydrolyiing the correspondi 

sodium hydrox de tn ethanrt solutloa The ethanol or other organic phase is then evaporau^ 

ed to the remaining drug<»ntalning phase to form an aqueous solution (mm which (generally after extraction 

w«h an organic sohranQ. the HMG-CoA reductase Inhibitor compound is recovered by lyophillzation 

It has been found that a water-soluble stabilizing alkaline substance such as sodium carbonate or bicar- 
bonate or other aikatoe medium, can to added jn sito to the above^tescritod aqueous phase comprising the 
nuvastetin or other HMG-CoA reductase Inhibitor compound, and upon subjecting this aqueous phai to a 
freeze^n^g procedure, there can toobteined particles comprising tto drug compound co4yophflized with 
the added alKaiine 8ut>slance. 

Very good contacting of the drug and stabDIzer can thereby be achieved, to the extent that Stable com- 

n . ^n^. e ""^ ^ r""^' *«" »•» wdium Carbonate in a weight ratio 

of about 0.1 to 100:1. For example, a ccHyophOized composition ofthe imrentlon comprising as tow as 0.1% 
by weight sodium carbonate has been (bund effective to provide a highly stabnized drug compositton. 

LyopMbatton Is carried out by oomrenUomil procedures and equipment, by flret reducing the temperature 
of the aoluhon from room temperahire to below freezing, typically down to in the range of about -45-0.. and 
applying a high vacuum, e^ In the range of ab<jut 3 mm Hg or toss, and thereafter raising tto temperatore 
to at or above room temperature, to resultin vaporizatton ofthe aqueous solvent The recovered partMea are 
ess«nually free of solvent. andoptlma«y comprise a substantially homogernKxismbdure of the drug andsta- 

The obtained partidea can then to combined with other exclpiente. e^.. fiOer. binder, lubricant, etc 
f ^* Invention, obtalmid by any of the above techniques, can to formed Into a dosage 

form by techniques and praoedures wel-known to tto art. e^, tabtoting. encapsutatton. peRetlng. molding, 

ite p^ti^Idi to?ef te «»«Vosltton can to applied to tto dosage form for 
"^""^ of a microcrystelllnecailulose-tasod tablet with a water-based film coaUng formu- 

iruXXte^iir'^'^''^^^ 

r ' k' L""-^"' for achieving optimal stabnity of tto formulation that tto enteric and/orflm coated dosage 
form be dried to a moisture content whteh Is not greater tton 4% and preferably not greater than 3% 

induced oxidation as well as moisture contamination. 

Capsules and tablels prepared from tto oomposHlons of tto invention tove been found to have an attrec 
live storaQe stability, - 

{''«<l<>»8a farn« are suitable for tto Intended use. Fih^coated teWets or capsules of tto InvenHon have 

adiaintegra^iontlme of atout10to30 minutes. Enteric coated tebleta or capsules havea 

In generd of about 30 minutes to about 6 hours. "««3reiwn ume 

In addition to compositions comprising nuvastatin sodium, the present inventton Is intended to cover com- 
piMitwnacompnsing other HMG-CoAreductaso inhibitor compound, of formula I herein. Said compounds are 
^ 'V f """"only assigned patente. published patent appiicattons and publicaUomi 

which are aO hereby incorporated herein by reference: i«»H««on8 

*'^"»":««' United States Patente 5.001.255 (R= Indenyl and derivatives thereof): 

JSotJ S-n^SSi ^'iS'^!"^ ''^^^''^^ Pyrazoiopyridlnyl and derivatives thereof 

4.804.678(R-naphlhylandderivativesthereoO:4.876i80(R=cydohexylandderivatlve8ttoreoO:4.829 081 
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i^.^ deiwatlvos thereof): 4.827.8S1 <R= furyl and derivatives thereoO: 4.588.715 (R= phenylsnyl 
and derivatives thereol): and F.G. Kathavwia, Medicinal Reaeaidi Reviews. VW. 11 (2). p.121-146 (IW) 

Zh^^^^ ^T^^.I^IL'^^*^ '""^^ EPV^300^78 (R= pyriDlyl or derivatives tttereoQ: and 
United States Patent 5.013.749 (R=imida20lyl and derivatives t»>8fB0f). 

Compounds suiteble as active ingredients in ttie compositions are those, wherein R is selected from in- 

«yc*ohexj(l. phenytthienyl. phenylfuryl and pyridazinyt radical and derivatives 

radicals and derivatives thereof and X is (E>-CH=CH-. 

Spedf ic «»niples of compounds disclosed in the above puUieattons. which are HMG^ reductase 
compounds sutable to be employed as the drug active agent in the compositions of the Imrentton. comprise 
the followinfl sodium salts, or other pharmaceuticany acceptable salts: «»"pnse 

acW. sJSm'tit^^'^'*""'*^"^^^ 

^ 3R.5S^^7^M44luorophen>l).H1<nethylethyl^indolizin.2.y^l^.^^ add. sodium 

noica.S^iS**^"'"'**"*^^'*^'^'*^"''^^*^^ 

3^6SHP^74H44luorophenyl>-2-{l4nethylethyHulnolin*y|J^.5^ffl^^ add. sodium 

noic acS'^i sift 

^ 5?^^^^'»j^"0~P»'eny«)*(1-'n«thy«elhyl)-3^nethyl-1H-pyrazd^ I3.4-blpyridin-5.ylM.5MJihy^ 
droxy-e^ptenoic acid, sodium salt; »-yiro.5>-wny 

S-hepte'iliK^sSSi^^^ 
tenolcXSimt£""'^'*'"^^^^^ 

rtum gj^*''"^*^^^^''^**""*"'*'^*'^^"^^-^'*'^***^)^^ add. so- 

Wmpte'iZS^StSiiJ^lit^'''^^^ P.1-ali8oq«lnolln.2-,IK3.S^lhydroxy- 

e.heptS^^^J;!^'^'^"*^'"''"'^^^^^ 

^ 3R,SSHP).7^4^4-nuorophonyl)-2.(Wimethylpyrlmidin^yl]-3.5^Jihydroxy-6-heptonoicadd. sodium 

diums!?*^^"^^^^""""*'*'*"'^^*^'"''**''^"^"''''*"^'''^'''""'"'^^^^ 
sodium^^r^^'^^'*^^'^'^*''^''''^"'^^®''"**''^'^'''''*"^'^^^ 
add. sJdKlT^^'*'^'^"^'^"'^'*^^^ 

acid. sSim wft^^^®*^*'''^'*'*^""''^^^^^ 

erythro^iHE)-3,5-dihydrojv-9.9Kliphenyl-6.8-nonadlonoic add,sodium salt; 
add. j;^;^^^-^'^''^"^'^^^^^ 

sodiJ^?^^^"'*''^^'^*'''^*"^^""'*'''*'*''^^*^ »cid. 
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3R,5S-<E>.744-(4^uorophef^rf)-2,6.bIs(lHnwlhyffllhyl)^^ 
heptenoic acid, sodium salt; 

erythnKtHEMM4-fluofopheny^2KlHnethyteih^ 
add, sodium salt; # / r 

erythro-(±HE^[2-(4-fluorophenylH.4.8.64etramethyl-cydohexen-1.yll.3,5-dlhydrow^ 
acid, sodium salt; 

eryth^o^±HE^7^4-(4.^uorophenyl).2K;ydop^opy^qulnOlir^ add. so- 

dium salt; and 

erylhrM±HE)-7K4.(4-nuarophenyl)-2K1wnothylethy^ acid, 
sodium salt 

The compounds of formula I are HMG-CoAreductaso inhlbitofs, Lo,. cholesterol biosynthesis inhibitors 
and, therefore, they are useful for the treatment of hyperilpopratelnemla and atherosderosis as disdosed h 
the aforementioned patents, published applicatbns and publications which have been incorporated by refer- 
anoe. 

The following Examples are Intended to Illustrate the invention In various of its embodiments without beino 
limitative In any way thereot 

Example 1 

A 20 mg No. 3 size oral fluvastatin capsule prepared comprising the following formulation: 
Table 1 

Ingredient Amount (ng) 



fluvastatin 21,06 

calcium carbonate, USP* 62,84 

sodium bicarbonate, USP 2«00 
microcrystalline cellulose, NP*» 23,35 

pregelatinized starch, HF« 20.95 

purified water, USP q.s,* 

set-asides : 

microcrystalline cellulose 33.88 

pregelatinized starch 20.95 

talc, USP 9.43 

magnesium stearate, NF l«05 



' heavy, precipitated 
^ Avicel, PH 102, FMC Corp. 
* Starch 1500, Colorcon Corp. 
removed during processing 



(a) The fluvastatin. 2 mg sodium bicart)onate. 62.84 mg calcium cari)onate. 23.35 mg microcrystalline eel- 
lul<»e, and 20.95 mg pregelatinlzed starch, are mUed for fh^e minutes and thembcture Is passed through 
a 40 mesh saeen and blended for another three minutes. 

(b) Water is added to the mixture, while blending for about four minutes, to form a wet granulation. 

(c) The wet granulation Is dried in a fluid bed dryer at 50«C inlet temperahjre to an LO.D. of 1.sg%. 
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(d) The dried granules are passed through a 20 mesh soeen and blended with the microcrystalline cel- 
lulose and pregelatinized starch set^asldes for about ten minutes. Talc and magnesium stearate (each pre- 
screened on 60 mesh bolting doth) are added to the mixture whOe blending for about 5 minutes. 

The resulting composition has an LO.D. of 2.65%. 

Adispersion of the composition in 10-100 ml. of water has a pH of 10. 
(a) A blue opaque capsule is filled with the composition and polished manually with salt 
The capsule meets a dissdution specification of 75% in 30 minutes by the USP paddle method. 
The drug is found to be 99% intact after 1 6 months at 30*^ in a light protected, moishire-resistant envir- 
onment 

Example 2 

In the same manner as described in Example 1 , 40 mg double-sized No. 3 capsules are prepared employ- 
ing b^ice the amounts of Ingredienta Indicated In Table 1 . 

Examples 

in the same manner as described in Example 1. 10 mg No. 3 fhivastatin capsules are prepared except 
that an additional 10 mg of microcrystalline cellulose Is utilized. 

Example 4 

A 20 mg oral f luvastaHn tablet is prepared comprising the IbHowIng formulation: 



Table 2 



Afflount 



Ingredient 


(mg) 


fluvastatin 


21.06 


calcium carbonate, USP 


2S.00 


sodium bicarbonatei USP 


25.00 


microcrystalline cellulose » NF"^ 


118.94 


croacarmellose sodium, NFe 


3.00 


polyvinylpyrrolidone, USP^ 


6.00 


magnesium stearate, NP 


1.00 


purified water, USP 


q.s.* 



«' Avicel pa 101 (FHC Corp.) 

• Ac-Di-Sol (FMC Corp.) 

' Kollidon 30 (BASF Corp.) 

* removed during processing 

(a) Tho fluvastatin. calcium carbonate, sodium bicaibonate, micracrystalline cellulose polyvinyl pyrroll- 
done, and croscarmellose sodium, are each passed thiough a 40 mesh scraen, and then combined and 
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mUedfbr3mInmes.andthefBsiJlllnoinlxture Is passed tluougha40m 
for 2 minutBS, 

(b) Water Is added to the resulting mixture, whne blending Ibr about 5 minutes to form a wet granulation. 

(c) The granulation is dried In a f luW bed dryer with Inlet temperature of 50«C until LO.D. of the granules 
Is G to e%. The granules are passed through a 14 mesh screen and redrled until LO.D. is not greater than 
2.5%. The dried granules ara passed through a 24 mesh screen, and blended for three minutes. . 

(d) Magnesium stearate. passeid through a 60 mesh bolting doth, is blended Into the mixture for five min- 
utes. 

The resulting composition has an LO.D. of not greater than 2%. 

A dispersion of the composition in 10-100 ml of water has a pH of 10. 
<e) The resulting light yellow ooloied composition Is tabletad using an 8 mm punch, to form a 200 mg tablet 
core. 

(I) A hydroxypropylmethylcellulose film coating formulatbn. Opadry YeilowT YS-1-6347-G Coloiwn 
Corp. (10% aqueous suspension). Is applied to the tablet core in a fluidlzed bed with an Inlet tampereture 
set at 70-75^C, to result In a 6-6 % tablet weight gain. 

The resulting tablet meets a dissolution specification of 75% In 30 minutes by the USP paddle method 
The drug is found to be 99% intact after 18 months at 30^ in a light protected, moisture-resistant envir- 
orunenL 

Examples 

In the same manner as described In Example 4. 40 mg fluvastatin tablets are prepared wherein the Ingre- 
dients of the tablet core are present In twice the amounts Indicated In Example 4. 

Examples 

In the same manner as described In Example 4. 10 mg fluvastatfn tablets ara prepared wherein the ingre- 
dients of the tablet core ara present in half the amounts indicated in Example 4. 

Example? 

A fluvastatin tablet core or capsule prepared as described In any one of the above Examples Is coated In 
a fluldteed bed at a bed temperature of 30-50«C, Inlet temperature of 50-80»C. and a relath^e humidity of less 
than 50% wtth an enteric coating formulation comprising Eudragit» (Rohm Pharma) or. alternativefy. hydrox- 
ypropylmethylcellulose phthalate. to result in a weight percent increase of about 5-12 %. 

Example 8 

Acompositlon according to the invention is prepared as described in any one of the above Examples which 
Mmpnses3R.5S-(E^7-I4-(4-fluorophenyl>^-(1-methylelhylh2^imethy^ 
8-heptenoic acid, sodium salt, as the active agent 

Example 9 

A composition according to the Invention is prepared as described In any one of the above Examples which 
comprises erythro-(±HE^7.I3-(4-fluorophenyl^splre[cydopentane.1 J^1E-lnden^2^yl^3 
heptenolc acid, sodium salt as the acth^e agent 

Claims 

1. A pharmaceutical composition comprising an HI\4G-CoA compound of the formula 

OH OH 

t f 

R - X - Cfl - CH, - CH - CHj - COOM i 
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wherein 

R is an organic radical. 
X]s-CH»CH*,and 

M l3 a physfologicaliy acceptable cation, and an alkaline madhim capable of imparting a pH of at 
S least 8 to an aqueous solution or dispersion of the composition. 

2. A pharmaceutical composition comprising a compound of formula I as defined in daim 1 in intimate as- 
sociation with at least one carbonate. 

3. A pharmaceutical composition compriatng fluvaatatin sodium and a pharmaceutlcaliy acceptable altcaiine 
medium capable of imparting a pH of at least 6 to an aqueous solution or dispersion of the composition. 

4. A pharmaceutical composftion according to daim 2 wherein the carbonates are a mbctura of a water solu- 
ble carbonate and a water Insoluble or sparingly soluble cart>onate. 

5. A oomp(^itton aocordlng to claim 3 wherein the allcallne medium is selected from sodium caffoonate. so- 
dium bicarbonate, calcium carbonate and mbdurea thereof. 

a A pharmaceutical composition comprising fluvastatln sodium, (1) calcium carbonate and (ii) sodium car- 
bonate or sodhim bicarbonate. 

A pharmaceutical composition according to daim 6 wherein the ratb of water soluble carbonate to water 
insoluble or sparingly soluble cart)onate Is from 1:40 to 2:1. 

8. A composition according to daim 1 which comprises 0.5 to 60 wt% HMG-CoA reductase compound 0 5 
25 to 40 wL% caldum carbonate. 0.5 to 20 wL% sodium bicarbonate, and 10 to 65 wt% microcrystalllne cel- 
lulose. 

0. A composition according to any preceding daim In solid unit dosage form. . 

^ 10. An oral pharmaceutical composition in the form of a capsule for delivering fluvastatln sodium which com- 
prises 0.5 lo 60 wt. % of fluvastatln sodium. 
25 to 40 wt % of caldum carbonate. 
0.5 to 10 wt % of sodium bicar1)onata. and 
20 to 35 wt % of microcrystalllne cellulose. 

11. An oral pharmaceutical composition in the form of a tablet for delivering and HMG-CoA reductase Inhibitor 
compound which comprises 
0.5 to 60 wt % of fluvastatln sodium. 
5 to 20 wt % of caldum carbonate, 
5 to 20 wt % of sodium bicarbonate, and 
SO to 65 wt % of microcrystalllne cellulose. 
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12. Amethod of preparing the composition of daim 1 which comprises bringing the drug substance and the 
alicallne medium Into Intimate contacting assodatlon. 

45 13, Amethod according to daim 12 which comprises co-lyophillzing the HMG-CoA reductase Inhibitor com- 
pound and the alkaline stebilizing medium. 
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